Objective. Research has shown that physical abuse during childhood (early PA) is associated with various mental and behavioral problems in adolescence. However, there is little research on the differences in these associations by gender among youths residing in high-risk communities. This study investigated gender differences in the relationship between early PA and various internalizing (e.g., thoughts of suicide or victimization) and externalizing (e.g., perpetration of violence) behaviors.
SYNOPSIS
Objective. Research has shown that physical abuse during childhood (early PA) is associated with various mental and behavioral problems in adolescence. However, there is little research on the differences in these associations by gender among youths residing in high-risk communities. This study investigated gender differences in the relationship between early PA and various internalizing (e.g., thoughts of suicide or victimization) and externalizing (e.g., perpetration of violence) behaviors.
Methods.
A cross-sectional study was conducted using survey data (collected in 2004) provided by 1,484 seventh-grade youths residing in a high-risk community (83% participated). Students were considered victims of early PA if they reported experiencing abuse prior to age 10 years. Prevalence ratios (PRs) were calculated to estimate the association between early PA and various outcomes (e.g., suicidality, victimization, violence, and illegal drug use), adjusting for race/ethnicity and other forms of abuse. Poisson regression with robust variance estimates was used to estimate the PRs and test for early PA-gender interaction.
Results. Early PA was positively associated with suicidality, illegal drug use, and victimization with no significant differences by gender. The association between early PA and criminal behavior was significantly higher for females; the association between early PA and peer violence perpetration was significantly higher for males (interaction term PA*gender was significant at the p#0.005 level).
Conclusions. Young high-risk adolescents who experienced early PA may need counseling or other services (e.g., home visitation) to help prevent suicidality, victimization, violence perpetration, criminal behavior, and illegal drug use. Furthermore, male victims may need more attention in the area of violence prevention; female victims may need particular attention with regard to preventing criminal behavior.
Public Health Reports / March-April 2009 / Volume 124 Early physical abuse (PA) is a significant public health problem. The National Longitudinal Study of Adolescent Health, conducted from 2001 to 2002, indicated that 28.4% of young adults aged 18 to 26 years in the United States reported PA before the sixth grade. 1 Early PA has been linked to many mental and behavioral problems in adolescence and adulthood, such as delinquency, conduct disorder, depression, suicidality, illegal substance use, and peer victimization. [2] [3] [4] [5] [6] [7] In 1993, the National Research Council's Panel on Child Abuse and Neglect recommended that research be conducted to determine whether there are differential consequences of child abuse for boys and girls. 8, 9 Since then, numerous studies have assessed the interaction between gender and early PA on medical health, mental health, and behavior.
In general, studies found that female victims of early PA reported internalizing types of responses to abuse (e.g., depressed mood, suicide ideation, hopelessness, and low self-esteem). 5, 9, 10 Additionally, Thompson et al. 9 found that adult women who were physically abused in early childhood were more likely than their male counterparts to have perceptions of unfavorable health. Lansford and colleagues 5 conducted a prospective longitudinal study of children, who were followed from ages 5 to 21 years, that examined the potential health and behavioral effects of early PA. They found, based on the mothers' ratings, that the effects were stronger for females than males at grade 11 with regard to posttraumatic stress disorder, social problems, thought problems, social withdrawal, anxiety, and depression. This study also showed a stronger association between early PA and aggression among females than males; however, in a follow-up study that evaluated data from the same children when they were either age 18 or 21 years, there were no gender differences in the association between early PA and aggression, violent delinquency, and nonviolent delinquency. 11 This finding suggests that differential consequences might be most apparent during developmental periods closest to the timing of the abuse; therefore, studies focusing on the preadolescent or adolescent periods might reveal more significant interaction.
To add to the literature in this area of research, we investigated early PA and gender interaction on mental and behavioral health among youths living in highrisk communities (e.g., communities with high levels of crime and poverty). We focused on youths living in a high-risk community because these youths might be vulnerable to mental or behavioral problems. For example, if behavior such as illegal drug use is common in a community, then this behavior may be perceived as an appropriate coping mechanism for dealing with the stress of abuse. 12 To date, few studies have evaluated multiple health and behavioral outcomes related to early PA, by gender, among youths residing in a highrisk community. One study by Mersky and Reynolds 13 investigated the interaction between gender/early PA and neglect on violent behavior (i.e., having an official delinquency petition for violent offenses) among a minority youth population and found no significant differences between males and females. However, these findings should be viewed cautiously because the study sample had a low rate of violent petitions, which might have limited the power to detect interaction. More research in this area that captures a broad scope of mental and behavioral problems related to early PA and gender differences in this domain among highrisk children might help people to appropriately apply preventive efforts in school, medical, and psychiatric settings.
Focusing on a population of seventh-grade youths residing in a high-risk community, this study investigated gender differences in the relationship between early PA and various internalizing (e.g., thoughts of suicide or victimization) and externalizing (e.g., perpetration of violence) behaviors.
METHODS

Study design
Data for the present analyses were drawn from the Youth Violence Survey: Linkages among Different Forms of Violence (which we will hereafter refer to as the Linkages study), a cross-sectional survey of adolescents living in a high-risk community. Linkages was developed by the Centers for Disease Control and Prevention (CDC) and implemented by contractors at ORC Macro International in Calverton, Maryland, a research/consulting firm. Further details on the Linkages study have been reported by Swahn et al. 14 
Study population and setting
In the Linkages study, a high-risk community is defined as one with high rates of poverty, unemployment, single-parent households, and serious crimes, which are often considered familial and community risk factors for youth delinquency and mental distress. 15, 16 To select the community for this study, 50 sites were ranked based on these four variables. A list of the 20 sites with the highest sum of ranks for these variables was reviewed with the U.S. Department of Education, which recommended six sites for consideration. A study site was selected based on commitment to the study and the feasibility of conducting a suitable census of students in targeted grades. The selected site, which cannot be identified for reasons of confidentiality, was a racially and ethnically diverse school district residing in a community with a population of less than 250,000.
The survey instrument was administered to all English-speaking public school students enrolled in grades 7, 9, 11, and 12; however, this study focused only on the seventh-grade population for two reasons. First, because children are required by law to attend middle school, the seventh-grade student population was a more representative sample of pre-/early adolescent youths (approximately 12 years of age) in this community. This community had a relatively high rate of students dropping out of high school, and, therefore, a sample of public high school students may not have captured some of the most delinquent youths. Second, by characterizing the mental distress and behaviors of pre-/early adolescents, this study may help focus efforts to better prevent further behavioral problems from manifesting in later adolescence and adulthood. For this survey, there were 10 schools in this district with seventh-grade youths, and all schools participated.
Prior to data collection, active, signed, written parental permission and student assent were obtained from all students. To accommodate non-English-speaking parents or caregivers, permission forms were also provided in Spanish and other school-requested languages. The study received Institutional Review Board approval from CDC and ORC Macro International.
Data collection for this study occurred in April 2004. Students voluntarily completed the anonymous self-administered 174-item questionnaire. Among the 1,796 seventh-grade English-speaking students eligible, 1,484 (83%) students received parental consent and participated. Students received a $5 gift card for returning the parental permission form and another $5 gift card after completing the survey.
Measures
All variables included in these analyses were selfreported. Details of how these variables were coded from the survey are shown in the Figure. Exposure variable. The main exposure variable for this study, early PA, was dichotomized: (did/did not) experience PA before the age of 10 years. PA was defined as having injuries, such as bruises, cuts, or broken bones, as a result of being spanked, struck, or shoved by parents, guardians, or their partners.
Outcome variables. Ten outcome variables were used for this study to address various domains of mental distress and behavior, which included suicidality, peer and date victimization, peer and date violence perpetration, criminal activity, friendships with those engaging in criminal activity, and illegal drug use. Specifically, the outcome variables included:
1. Had thoughts of suicide in the past 12 months;
2. Had planned suicide in the past 12 months;
3. Had attempted suicide in the past 12 months; 4. Had been victimized by a date in the past 12 months;
5. Had been victimized by a peer in the past 12 months;
6. Had perpetrated dating violence in the past 12 months;
7. Had perpetrated peer violence in the past 12 months;
8. Had ever engaged in criminal activities;
9. Had friends who engaged in criminal activity in the past 12 months; and 10. Had used illegal drugs two to three days or more per month in the past 12 months.
All outcome variables were dichotomized. For the outcome variables that pertained to peer and date victimization and violence perpetration, we initially separated these outcome variables by physical vs. emotional/psychological abuse; however, preliminary analyses (not reported) revealed no significant differences in the findings between the two forms of abuse for each of these variables. Therefore, physical and emotional/psychological abuse were combined for date/peer victimization and date/peer violence perpetration.
Statistical analysis
To describe the population, the sample was first divided by gender and then by the independent variable of primary interest, early PA. For both females and males, unadjusted prevalence ratios (PRs) were used to compare each characteristic between those who were vs. those who were not early PA victims; PRs are easier to interpret than odds ratios in cross-sectional prevalence studies with non-rare (e.g., .10%) binary outcomes. 17 The sample was described by 15 characteristics-age, race/ethnicity, three other forms of maltreatment (i.e., having witnessed neighborhood violence; having witnessed violence between caregivers prior to age 10 years; and having experienced sexual abuse prior to age 10 years), and the 10 outcome variables previously described. Therefore, 30 unadjusted PRs were reported-15 for females and 15 for males. To maintain an overall probability of Type 1 error #0.05, only unadjusted PRs with p#0.002 (0.05/30, which, by Bonferroni adjustment, maintains an overall level of 0.05) were deemed statistically significant.
To calculate adjusted PRs and test for significant differences in the PRs by gender, Poisson regression with robust variance estimates was used. A log-binomial model was initially considered, but failed to converge. Poisson regression with robust variance estimates provides a viable alternative for PR estimation. 18, 19 All models adjusted for clustering within schools. Also, because witnessing neighborhood violence, witnessing violence between caregivers, and experiencing early sexual abuse are forms of maltreatment that often co-occur with PA 20 and are associated with subsequent mental and behavioral problems, 5, 15, 21, 22 we controlled for these factors in the regression models to increase understanding of the direct association between PA and health and behavior.
Race/ethnicity was also included in the models to minimize potential confounding by socioeconomic influences. Age was not included in the statistical models due to the lack of age variation among this seventh-grade youth population. An interaction term for PA and gender was included to test for significant differences in the relationship of PA to the outcomes between males and females. Because 10 outcome variables were assessed in this analysis, only PRs and interaction terms with p#0.005 (0.05/10, which, by Bonferroni adjustment, maintains an overall level of 0.05) were deemed significant.
To assess collinearity among the independent and control variables, variable inflation factor scores were estimated for the statistical models. These scores indicated that the explanatory variables were not strongly collinear (scores ,2.0).
All statistical analyses were conducted using Stata SE software. 23 
RESULTS
Descriptive characteristics
Descriptive characteristics of the sample by early PA and gender appear in Table 1 . Approximately 19% of females (n5149) and 18% of males (n5132) reported early PA. Age and race/ethnicity were not significantly associated with early PA at the p#0.002 level for either females or males. The majority of this population reported witnessing violence in the community, but this characteristic was not significantly associated with early PA at the p#0.002 level. However, based on the unadjusted PRs for both females and males, a higher proportion of those who reported early PA, vs. their counterparts, also reported witnessing family violence prior to age 10 years; experiencing sexual abuse prior to age 10 years; having thoughts of suicide within 12 months prior to the survey; and having friends who engaged in criminal activity within 12 months prior to the survey (all significant at p#0.002). Among females, a higher proportion of those who reported early PA, vs. their counterparts, also reported having planned suicide within 12 months prior to the survey; having attempted suicide within 12 months prior to the survey; and having engaged in criminal activities (e.g., robbery or drug dealing). For males, a higher proportion of those who reported early PA, vs. their counterparts, also reported having perpetrated peer violence within 12 months prior to the survey. Among males who reported that they had been on dates within the prior 12 months, a higher proportion of those who reported early PA, vs. their counterparts, also reported being victimized by a date and perpetrating date violence within 12 months prior to the survey. Table 2 shows the adjusted PRs for early PA, gender, and the early PA-gender interaction term. Of all outcome variables, suicidality was most strongly related to early PA. Youths reporting early PA had 2.47 (p#0.005) times the prevalence of reporting at least one suicide attempt within the 12 months prior to the survey compared with those not reporting early PA. Youths with a history of early PA also had 2.60 (p#0.005) times the prevalence of reporting suicidal ideation ("having thoughts of suicide"), and 2.13 (p#0.005) times the prevalence of reporting "having planned suicide" compared with those not reporting early PA. We found no significant difference in the association between early PA and suicidality between female and male seventh-grade youths.
Association between early child maltreatment and mental/behavioral problems
Victimization was also associated with early PA. Those who reported early PA had a 22% (PR=1.22, p#0.005) greater prevalence of reporting peer victimization compared with those not reporting early PA. Similarly, among those who reported having a date within 12 months prior to the survey, those reporting early PA had a 31% (PR=1.31, p#0.005) greater prevalence of reporting date victimization compared with those not reporting early PA. We found no significant difference in the association between early PA and victimization between female and male seventh-grade youths.
The association between early PA and perpetrating peer violence was not statistically significant when gender and the gender*PA interaction term was included in the regression model. However, based on the gender*PA interaction term, the difference in the PRs between males and females was statistically Early PA was also positively and significantly associated with reports of engaging in criminal activity (PR=1.27, p#0.005), using illegal drugs on two or more days per month (PR=1.75, p#0.005), and having friends engaging in criminal activity (PR=1.37, p#0.005). Furthermore, based on the gender*PA interaction term, the difference in the PRs between females and males for engaging in criminal activity was significant (PR=0.78, p#0.005); the PR was significantly higher for females (PR=1.27, p#0.005) than for males (PR=0.99 [1.27*0.78], p,0.751).
DISCUSSION
Consistent with previous research, we found that youths with a history of early PA reported a significantly higher prevalence of suicidality, dating and peer victimization, engaging in criminal behaviors, having friends who engaged in criminal behaviors, and regular use of illegal drugs than youths who were not physically abused. 3, 9, 10, 24 Four additional important findings emerged from this study. First, this study found that approximately 19% of this seventh-grade high-risk youth population reported early PA, which was lower than the national estimate of approximately 28% reported by Hussey et al. in 2006. 1 However, our study used a more severe measure of early PA than the one used by Hussey and colleagues, which may largely explain this difference. Our study measured early PA as having injuries as a result of being spanked, struck, or shoved by a parent, guardian, or their partner, before the age of 10 years. Hussey and colleagues also defined early PA as having been struck by a guardian (i.e., slapped, hit, or kicked) in early childhood years (prior to the sixth grade); however, their measure did not state that the abuse had to have resulted in injury. Therefore, our study found that the prevalence of severe early PA may be quite high in this population. Second, among these seventh-grade youths, both females and males who reported early PA also reported internalizing type responses (e.g., suicide ideation). Previous research has found that females are more likely than males to experience negative mental health consequences and hopelessness following PA. 9,10 The lack of difference in suicidality by gender in this study might be attributed to this youth population living in a high-risk community. Youths living in high-risk communities are often considered prone to multiple victimizations. 7 Turner et al. 7 found that gender was not significantly associated with poor mental health, such as depression, when multiple victimization was considered.
Third, both females and males who reported early PA were more likely to report illegal drug use than their female and male counterparts who did not report early PA. The association of early PA and illegal drug use among these youths might be attributed to having family members in the household using illegal drugs. Felitti and colleagues 12 have shown that abused children are more likely than other children to have a family member in the household using illegal drugs, thereby increasing access to these drugs. Therefore, these youths may be more likely to learn to use illegal drugs as coping devices when stressed by PA.
Finally, our study found significant gender differences in the relationship of early PA to two of the outcome measures: criminal activity and perpetration of peer violence. Among these seventh-grade youths, the association between early PA and criminal activity was significantly higher for females than males. Female youths who did not report early PA were less likely than their male peers to engage in criminal activity; however, female youths reporting early PA were as likely to engage in criminal activities as males who reported early PA (Table 1 ). This finding is consistent with previous research with adults in which a history of PA in childhood increased the likelihood of arrest for both males and females in adulthood, with a more dramatic increase in the arrest rate for females than males. 25, 26 Furthermore, research with adolescent samples has shown that girls with a history of PA are as likely as boys to engage in delinquent activities. 27, 28 Conversely, the association between early PA and perpetrating peer violence was significantly higher for males than females. Males with a history of PA were more likely than both their male counterparts who did not report early PA and their female peers with a history of PA to engage in violent actions such as punching, hitting, kicking others, or throwing objects at others (Figure) . This finding also supports previous research that found a relationship between childhood maltreatment and perpetrating violent delinquency (e.g., attacking someone with a weapon, physical fighting, or threatening someone with a weapon), 28 and might imply that males are more likely than females to externalize violent tendencies in response to early PA.
Limitations
These results are subject to at least five limitations. First, all participants were students in a northeastern high-risk urban school district; thus, results may not be generalizable to youths living in other settings. Second, the measures of early PA and adverse outcomes were self-reported. Therefore, some students may not have reported early PA due to lack of recall or social desirability. This would misclassify these students as non-early PA victims. However, results from previous research indicate that the validity of self-reports is increased when data are collected anonymously, as was done in this study. 29 If this type of misclassification did occur, then the results of this study might have been biased toward the null (i.e., no differences in the outcomes between those who experienced early PA and those who did not). Therefore, these results might be conservative.
Third, this was a cross-sectional study design; therefore, causation cannot be inferred. It is also possible that the behavior problems began before the abuse; however, temporal associations between early PA and the outcomes cannot entirely be accounted for by this study design. Fourth, it is also possible that those who had many of the outcome variables might be more likely to recall early PA than other children, thereby potentially biasing the results away from the null. Finally, because this study had no measure of PA after age 10 years, this study was unable to control for the impact of PA after middle childhood. Therefore, these outcomes may actually be related to PA that occurred at other times, including immediately prior to the study. Future research should include measures of concurrent and lifetime maltreatment. Figure. Variable 
CONCLUSIONS
This study found that many negative outcomes related to self-reported early PA are in evidence by seventh grade. Primary prevention efforts that focus on preadolescents living in high-risk communities are needed. Efforts are underway to develop a guide to inform schools, providers, and members of the community about preventive services. Prevention research has shown that home visitations are promising strategies to prevent child abuse, that cognitive behavioral therapies can reduce the consequences of child abuse for both females and males, and that school-based curricula can reduce violent behavior in high-risk populations. 30, 31 This study could help these programs and therapies to be more effective. For example, in light of the current finding that both males and females who reported early PA had a similar elevated prevalence of suicide attempt when compared with their peers who did not report early PA, interventions to prevent suicide for high-risk maltreated youths may not need to be gender specific. On the other hand, delinquency prevention programs for high-risk maltreated youths may need to be gender specific. For example, for seventh-grade male PA victims, more attention to preventing peer violence may be required; for seventh-grade female victims, counseling to prevent criminal antisocial behavior may need to be emphasized. However, due to the variability in the findings from previous studies with regard to differential consequences of early PA between females and males, it still might be premature to make recommendations to address these differences until more research is conducted. Another area worth exploring to improve intervention strategies for this high-risk population is in the realm of dating. While this study focused on date violence victimization and date violence perpetration as outcome variables, we should be aware that more than half of this seventh-grade population considered itself to be dating, which might not be normative for most seventh-grade populations. Dating at such an early age might place the youth at risk for succeeding risky sexual behavior; therefore, dating might be treated as an outcome variable in and of itself. Further analysis on this population did reveal that children who experienced early PA were significantly more likely to report going on dates compared with children who did not experience early PA (70.8% vs. 51.7%, p ,0.001) (data not shown). Delaying dating or developing interventions that teach youths how to respect dating partners in pre-adolescence might prevent subsequent dating violence and victimization in later adolescence and adulthood.
